Abstract. Synchronization of a class of time-delay chaotic systems with unknown delay time in this paper. The knowledge of the delay time is unknown. Firstly, based on Lyapunov-Krasovskii function, we show that the response chaotic system can synchronize the driven system. The proposed method is tested and verified by a numerical example.
Introduction
Time-delay systems are widely used in engineering, biology, economy, and other fields. Recently, the synchronization of time-delay systems has been received much attention. A lot of methods and techniques have been proposed for such systems [1] [2] [3] [4] .
The chaos in time-delay systems was firstly found by Mackey and Glass, and then there exist a lot of researchers in this topic [5] [6] [7] [8] [9] .Unfortunately, the time-delay are assumed to be a known constant time-delay. However, it is impossible to known or measure the time delay exactly in modern society. In engineering practice, the time delay is alway unknow and time variant. In this paper, based on Lyapunov stability theory and LMI, we discuss the problem of slave systems with adaptation to delay parameter for time-delay master systems, where the time-delay constant is unknown exactly. The advantage of this paper is that the exact value of time-delay is unknown.
The rest of the paper is organized as follows. In section 2, a time-delay chaotic system is presented, and a slave system is also designed. Main results are given in section 3. In section 4, an example of chaotic system is illustrated to show the effectiveness of the proposed method, followed by some conclusion remarks in section 5.
Problem formulation
Consider a chaotic continuous system with time-delay described by:
where
is a n-dimensional state vector of the system, 
for any , x y R ∈ The slave system based on the chaotic system with time-delay (1) is described by
where n n K R × ∈ is the coupling matrix to be designed to achieve synchronization, Then, from (1) and (2), the following error system equation is obtained: 
Main result
According to (A3), we can obtain the following inequalities:
Now the following theorem gives a criterion for the synchronization of the two chaotic systems with time-delay (1) and (2) Theorem: If there exist the following linear matrix inequalities 0
And the updating laws of the estimated parameters in the form of
where σ is a constant to be chosen such that
Then the globally stability at the origin of the error delayed dynamical system implies that the two chaotic systems with time-delay (1) and (2) According to the theorem, we can obtain 5 = K , then the errors between two chaotic systems as shown in Fig.1 .
Fig1.The diagram present the error e(t) between the two chaotic systems.
Conclusion
In this paper, we investigated the time-delay master-slave chaos synchronization of two coupled delayed systems using the unidirectional linear error feedback scheme. Compared with the existing literatures, the delay time of the master system is no required to be known, and this method can be extended to the systems comtained time variant delay.
